A c c e p t e d M a n u s c r i p t Nevertheless, it was also convenient, as reaction end point, to block the remaining vinylsulfone 58 groups by using different nucleophiles (e.g., aminoacids, amino or thiol compounds) to prevent 
66
Compared to other supports that have been successfully employed to stabilize enzymes 67 via multipoint covalent attachment (epoxy [12] [13] [14] , glutaraldehyde [15] or glyoxyl [16] 68 activated supports), DVS activated supports offer some advantages.
69
For example, epoxy and DVS activated supports can react with the same range of groups
70
(epoxy groups can also react with carboxylic moieties, but very slowly) [17] . However, agarose is much more reactive than epoxy, they can directly immobilize enzymes via covalent 72 attachment [10] , while the epoxy groups require the previous adsorption of the enzyme on the A c c e p t e d M a n u s c r i p t
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Compared to glyoxyl supports, the main advantage of DVS supports to produce an 75 intense multipoint covalent attachment is that the support may react with other groups different 76 to primary amino groups as it occurs using glyoxyl supports [19] . Moreover, just thinking in a 77 support to immobilize biomacromolecules and not to stabilize them, it is possible to use lowly 78 activated supports (the unstable imine bonds of glyoxyl-supports make the use of relative highly 79 activated supports necessary even to get the enzyme immobilization) [19] and furthermore it is 80 not necessary to perform the immobilization at alkaline pH value, nor is it necessary to use a 81 reduction step (e.g., using sodium borohydride) like when using glyoxyl supports [20] . The 82 main drawback is that the spacer arm is longer (to the agarose -CH 2 OH groups, 4 C atoms and 1
83
S must be added (see scheme 1) washed with an excess of distilled water and stored at 4°C. A c c e p t e d M a n u s c r i p t
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A 10 g portion of support was suspended in 100 mL of solutions (10 mg/g) of trypsin in 143 10 mM sodium acetate at pH 5, sodium phosphate at pH 7 or sodium carbonate at pH 10 at 25
144°C
. After the complete immobilization of the enzyme, the immobilized enzyme derivatives were 145 filtered and a portion of the derivatives was incubated in 100 mL of 100 mM bicarbonate at pH 146 10.0 and 25°C for 72 h. As a reaction end point , the DVS preparations were incubated in 1M
147
EDA at pH 10 and 25ºC for 24h to block the remaining reactive groups (this was the optimal 148 blocking reagent using chymotrypsin and this support) as a reaction end-point [10] . Finally, the 149 immobilized preparations were washed with an excess of distilled water and stored at 4°C. were determined and the number of residues was calculated as followed: Table 1 shows medium accessibility of the trypsin aminoacids that can react with DVS.
193
The enzyme has 3 terminal amino groups, the Ile 16 (very poorly exposed), the Asp 194 (not 194 exposed at all) and the Ser 146 (exposed). It has also 14 Lys, all of them with some degree of 
Effect of the long term incubation at alkaline pH values on Trypsin-DVS preparations
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Multipoint covalent attachment has been reported to be a complex and slow process, 238 which requires time and pH conditions that may increase the enzyme/support reactivity [10,39].
239
Thus, the enzyme after immobilization at pH 10 and before blocking of the support was left to 240 react with the support for 24 or 72 h. Figure 4a shows the activity evolution during this time (a 241 decrease to around 60%) while the stability of the enzyme increased in a very significant way
242
(by a 6 fold factor) (Figure 4b) . Thus, an incubation of the immobilized enzyme at pH 10 for 72 243 h was selected as a good condition set to get an intense multipoint covalent attachment. 
Comparison of the different DVS-trypsin preparations
246
Trypsin immobilized at pH 5, 7 or 10 on DVS support were incubated at pH 10 for 72 h.
247
This time under alkaline pH should be enough to equal any initial difference on the number of Trypsin preparations were elaborated and their properties were compared. 
273
To detect the number of aminoacids involved in the immobilization, the preparations 274 were submitted to acid hydrolysis and aminoacids not involved in the immobilization were 275 analyzed ( Table 3) . From this study, glyoxyl-trypsin has a minimum of 6 enzyme-support bonds
276
(via Lys), discarding the terminal aminoacids that cannot be detected using this technique (just 277 one amino acid decrease is not enough to have a significant change). The DVS-trypsin had 9
278
Lys involved in the immobilization, but also one His seemed to be involved in the enzyme support, and it alters not only the stability, but also the activity.
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The most stable and active preparation was obtained by immobilizing the enzyme on 305 DVS-support at pH 10 for 72 h and blocking the support with EDA, the observed activity was 306 almost 100 fold higher than that of the free enzyme or glyoxyl preparation, while the stability 307 was around half of that of the glyoxyl preparation in thermal inactivations while were more M a n u s c r i p 
